Histone phosphorylation: how to proceed.
Among all posttranslational modifications that occur on histone tails, phosphorylation is the one that establishes a direct link between chromatin remodeling and intracellular signaling pathways. Specific, conserved serine residues are present on the N-terminal tails of each histone. These are phosphoacceptor sites for a number of kinases, whose identification is essential to decipher the transduction routes leading to various physiological responses. In the case of histone H3, phosphorylation at the Ser10 residue may lead to either activated gene expression or chromatin condensation during mitosis. In addition, phosphorylation at specific sites may be coupled to other distinct modifications, such as acetylation and methylation, generating the so-called "histone code" which postulates that well defined combinatorial modifications at histone tails correspond to specific physiological responses. Here we describe a number of experimental methodologies that are essential for the study of histone phosphorylation. While chromatin immunoprecipitation is useful in recognizing gene targets, the in-gel kinase assay is a first, essential step in establishing the identity of the kinase(s) that operates in response to a specific signaling pathway. The subsequent use of in vitro kinase assays is helpful in validating the implication of a candidate kinase. These powerful approaches are important as identification of the signaling transduction routes leading to chromatin remodeling is critical to an understanding of all cellular processes.